Increases in body mass of rats during spaceflight: models and measurements.
To test the hypothesis that the body mass of rats is increased during spaceflight, we developed two models from the literature and obtained mass measurements during spaceflight. From studies of centrifugation (hypergravity), there is a reduction in body mass of rats dependent on the exposure gravity level. From data in 18 publications on rats subjected to hypergravity by centrifugation, we developed a model that predicted a 27% increase in body mass during the microgravity of spaceflight. Following spaceflight, with an increase in gravity on return to Earth, there is a reduction in body mass of rats for over 3 d. We related the reduction in body mass after spaceflight to the time after landing that mass measurements were made. From data in 23 publications on rats returning from spaceflight, we developed a model that predicted a 19% increase in body mass during spaceflight. Measurement of body mass of rats on days 6 and 10 of spaceflight found a 7 and 9% increase compared with ground control animals. The increase in body mass during spaceflight suggests that the rat may provide a viable model for metabolic studies in which changes during spaceflight may be predicted in part by ground-based hypergravity studies.